THE LATE TRANSIT OF VENUS
New York Times (1857-Current file); Dec 23, 1882; ProQuest Historical Newspapers The New York Times

pg. 3

THE LATE TRANRIT OF VENUS.

On the whole the observations of the tran-
it have been successful beyond expectation.
‘Although in the United States there was more
or less cloudiness, yet theve were very few
stations which did not succezd@ in aecomplish-
Ing the most essential portions of their intended
work.

The observations divide themselves broadly
{nto two great classes; those—the most elabor-
ately prepared for—which aim at data for
determining the solar parallax®, and those
which relate to the planet itseli—observations
spectroscopice, photometrie, and micremeteic.

The first class embraces observations of ** the
contacts;’’ measurements, {with the bheliome-
ter or otier equivalent instrumset,) of the
distance of the planet from the sun’s edge at
intervals during the transit; and photography
of the sun's diskk with the planet upon it.

Coxracrs,—First, then, as to coaiact ob-
tervations, Sincs Venus is much less thana
third of ths way frem the earth to the sun
when sho; passes between us, every one can
see that the moment when she reaches the
edge of the sun’s disk it must vary with the ob-
server’s station, beinx earlier in soms places
than others. Xow. the relations of things are
tuch thet if we could get absolutely accurale
pbservations of these contacts at half a dozen
widely separated stations, we could compute
not only the sligkt deviztions of the planect
from its predicted position, but also its precise
diemeter, and the para!lax and dictance of
the sun. The difficuity is in making the con-
tact observations sufficiently vrecise; and in
the present condition of optical art this diffl-
cuity lies mainly in the fect that the plepes is
surrounded with an atmosphere, which makes
the edge indistinet, and rendsrs it doubtful
just whers the planet’s dizk bagins and ends.
With eny but exceilent telescopes and eves
there are, morcover, other difficnlties arising
Tfrom what is called irradiation ; but these can
mainly be overcome by practice with an “arti-
ficial transit.” This is an apparatus by means
of which a fictitious planet is drawn by clock-
work across a fictitious sun, the dimensions
and distance of tiae apparatus being such that
the appearance presented Is as much as possi-
ble like the real event. The observer learns
bow the thing will lcok, and, after a little ex-
perience, comes to seize upon the true move-
wen$ of contact with much greater accuracy
and consistency than ab first. But this appa-
ratus does not reach the difficulty due to the
planet’s atmosphere, and no method yet pro-
posed will do it.

On some accounts the first contact is the
most dificult of observation, since usually the
planet cannot ba seea until after it bas begun
to encroach upon the sun. 1 sey usually bs-
cause when the sky is very clear and the tele-
scope arnd observer both good. the pianet’s
Jizk may somefimes be perceived before it
touches the sun at all. In 1874 Janssen thus
saw Venus, and in 1578 Langley saw Mer-
sury under similar circumstances. Proba-
bly the ring of light produced by the
refraction of the planet’s atmosphere is
aided by the background of the sun’s corona
to produce this effect. But such good fortune
seldom comes, and, so far as we can learn,
heppened to nope of the observers on Dec, 6.
It has been common to rezard this contact as
baving less value than the others, becauss of
this difficulty of observation, but all the more
recent experience of the later transits of Mer-

cury and Venus goes to show that when proper-

care is taken to know the precise point on the
sun’s limb where the contact is to take place
it is just as good as either of the others, It

is, however, & listle more likely to e lost, and’

on the day of the transit the weather was such

as to enhance the difcuities, so that, in fact, it .

was not seen by more than half as many ob-
servers as the other thres contacts.

According to the summary at_the end of
this article if wasnoted at 20 out of the 39 sta-.
tions on this continent at which it might have
peen visibie; and where thers wereseveral ob-’

ervers ab the same station it was also gener--

1y missed by soms of them.
At Princston, the writer secured an unu-

sqaelly satisfactory observation, -using the

reat telescope with iis whole aperture of 23
inches. The polarizing eye-piece employed is
of the Merz form. except that the first reflec-
tor is replaced with a holiow prism of

metal

with glass front and back, the cavity being .

jled with water. The magnifying power

~as 157. A minute or two before the predict- -

vl time the sun’s disk came out distinctly-
through the veil of thin clouds which covered

. Vision was reasonably steady, and the

facvle and granules of the solar surface could::

be well made out: but the field was full of
scattered light, and not the slizghtesi glimpse
~ould be caught of the planet, thouch most
parnestly looked for, The predictad time of
irst contact by the sidereal clock (allowing
for its known error of 13s.) was 14h. 6m. Is.
The moment came and still no sign of the
planet. Tenseconds passed, then 20s. ; nothing

yet. At24s, IthoughtIperceivedalittle change.

in the appearance of thesun’slimb at the precise.
point where Venus was to sirike: each,suc-

ceeding second strengthened the impression. .
At 80z. there could be no doubt that something.

was the matter, though there was yet no vis-

ible indication, only a sort of hardening of the
In a second or two more the notch.

ontline.
cansed by the advancing nlanet became evi-
dent; at 40s. it*was obvious, and at 30s. con-
spicuous. It then extended along an arc of at
least 30° of the planet’s circumference, (its

=

chord heing about 15” or 20”,) and I ceased.

looking. I set the contact as occurring ab
14h. 06m. £0s. by the ciock, which, reduced to

Washington mean time, gives 8h. 55m. 40s. A..

AT, The number telegraphed to the papers was
six seconds eariier, corresponding to the firsg
glimpse obtained, but the effect then noted was
probably due to the planet’s advance upon the
chromosphere of the sun. This chromosphere,
though not brigkt enough to beseen distinctly,
yet probably gives so much light that its ob-
jeuration can be noticad, felt rather than seen,
v side glances, in the same way that stars,
soo faint to be visible by straight forward

iocking, can be cauzht by averted vision. I

pm confident that the time of the planet’s con-

tact with the outer limb cannot vary more,

than a second or two from the time statzd. Oneo
other observer caught it at 6m. 38s., & third at
8m. 40s., and a fourth at 6m. 50s., tut bhe dis-
tinctly saw that his observation was late. The
rest of tho Princeton observers did not per-
ceive the planet for one reason or ancther
until after Tm., when the notch already had
sonsiderable depth.

The difiiculties presented by tbhe internal
rontacts are of a different sort, but not really
any less injurious to accuracy. At the late
transit the sky so cleared up nt most of our
Eastern stations scon after the first contact
that the ring of light surrounding the planet
became visible—brizhitest (as it ought to be)
just at the point most distant from the sun.
Asseen at Princeton with the great telescope—
its aperture being now reduced by & cap to 6
inches—this delicate ring appeared to have a
width of about 2", and was made up of little
filaments standing ous from the planet like
short, fine hairs closs together, with here and
therea scintillant knot, We did not see, how-
ever, at Princeton the peculiar light on the

sThesun’s paralfax {e equal to_the semidicmeter of
the earth ar seer from the sun, When we say that tho

arallax is 3.8’" It 1a the same &3 aayinf that, seen
Prom the sun, the earth’s dizmeter would be twice
that, & &, 17.6’".  Enowlngz this apd the size of this
sazth the sun’a dlssance 1ollows At onces

planet’s disk nbted by Prof. Langley at Pitts-
burg about the same time,

As the time of contact approached, the sky
at Princeton became nearly clear, and the
definition was very fine and steady, so that
the markings of the solar surface were beauti-
fully distinct, and the halo of the planet's at-
mospeere was simply exquisite, arching over
the dark globe asif the sun were reaching ous
delicate arms of.light to embrace his danghter,

At 14h. 20m.. 50s. (by the sidereal clock) I
judged that the disk of the sun would be just
tangent to that of the planetif the atmosphere
were out of the way; at 14h. 27m. the atmos-
pleric halo still formed a slight, but perceptible,
vrojection from the sun’s limb; at 14h. 27m.
12.5s. 1 disappeared, leaving the limb quite
smocth, and I marked this as the moment of
contaot, which agrees almost exactly with the
mean of the times noted by the other Prince-
ton absarvers. Observers at other stasions
where the air was favorable bad similar ex-
periences, though from the accounts which
have appeared so fer it would seem that
Princeton was rather oxceptionally favored in
respecs to the firat and second contacts.

At the third contact the same phenomena
should have been repeated in inverse order if
the circumstances had remained the samae.
Probably this was seldom exactly the case.
At Princeton, certainly, it was not so. The
clouds were rather thick at the critical moment
and the seeinzg a little unsteady, so that
nothing was seen of the planet’s atmosphere,
and the time of contact noted was that when
the thin line of light between the planet and
the sun vanished; immediately after it the
dark edge of the planet’s disk began to project
beyond the sun’s outline. A few miunutes
after the third contact it cleared up somewhat,
so that rudiments of the atmospheric halu were
visible by glimpses, but there was no such reve-
lation of the planet’s outline as in the morn-
ing, nor was the sceing as steady, so that, as
far as the writer,.at least, is concerned, the
observation of the:last contact was hardly as
satisiactory as the first.

From the summary it appears that at the 40
stations enumerated (on this continent) the
first contact was observed at 20, the second at
20, tho third at 82, and the fourth at 20.

So far as can ba judged from a hasty and
incompleta reduction of the observation at
Princeton, it would apoear that the planet was
ebout 20s. to 25s. bekind time in her orbit, and
that her diameter assumed in the computations
was at least 1", and perhaps 1.5”, too large.
The duration of the tramsit appears, also, to
have been about 25s. longer than computed,
which might indicate either of two things or a
little of both—that the planet’s path was 1" or
2" of arc north of its computed position, or
that the diamster of the sunis a trifle larger
that it was assumed. The agrsement, how-
ever, is remarkebly close,

HELICMETER AND EQUIVALENT MEASURE-
MENTS.

The heiiometer observations were made at
only a few stations—by German parties at
Hartford, Conn., and Aiken, S, C., &nd by
Prof. Waldo, at Yale College.

The instrument ccnsists essentially of a tele-
scope, the object glass of which is divided into
two parts, which csn be made to slide past
each other, thus: == The cifect is to produce
two images of anything looked at, and by

—~

.properiy setting the lenses the imago of any

object can be made to coincide with any other
near 1%, and then the reading of a scale at-

_tached to the slides which carry the lenses will

measure the anguiar distance betwaen the oh-
jects. It is capable of measuring distances
much greater than other forms of micrometer

-can deal with, such, for instance, as the diam-

eter of the sun, whence the name of the instru-
ment. The heliometers used by the German
parties wererather small, having object zlasses
only & inches in diameter. The ¥ale heliome-
ter, the only one owned in the country, is
much larger, 6 inches in aperture, and prob-
2bly the finesv instrument of its class ever con-
structed.

During the transit the observers in charge of

‘these heliometers measured just as rapidly as

possible the distances between the two edges
of the planet and the nearest and remotest
points on the sun’s limb, each complets *‘set”
requiring at least 16 pointings and readings.
The Hartford party obtained six full sets and
four half-sets, besides a number of measures
of the planet’s diameter. At Aiken they only
obtained thres full “sets,” with some diameter
measures. 1t is not stated just how the results
at New-Haven ara to be divided. About 260

readingsare reported, which mighi mean 16 full

“sets,’’ but probably does mean soms smailer
number of sets, plus a considerable number of
eeasurements of the diameter of the sun and
planet, since such measures are said to have
been mado.

At St. Augustine the French party did not
use the heliometer, but had a double image
micrometer of a different kind devised long
ago by the distinguished astronomer, Arago,
and depending for its action upon the double
refraction of Iceland spar. They report
themselves as completely successful, though
the precise number of measurements is not
given,

The Belgian party, at San Antonio, also
made measurements of the distance between
the planet and the sun’s limb, but no state-
ment appears as to the instrument employed.
It may have been a heliometer, but probably
was not.

Observations were also made at Cambridge
and New-Haven by noting several hundred
times the passage of the planet and theo sun
across a system of fine lines ruled on glass an:l
placed in the focus of the telescope. It would
pot be at 21l strange if the results gotten by
this simple method should be found to vie in
accuracy with those obtained by more com-
plicated forms of apparatus.

PHOTOGRAPIS.

The photographs were made in two different
ways. The Government varties at Washing-
ton, Cedar Keys, San Antonio, and Fort Sel-
den, and the Princeton and Lick Observatories
used apparatus of precisely the same construc-
tion employed by the American parties in
1874,

The image of the sun is formed by a lens of
5 inches diameter and about 40 fest focal
length. Asit would be impracticable in the
field to point so long an instrament directly
toward the sun and keep it so pointed, it is
placed horizontally in a morth and south di-
rection, and the sun’s rays are directed through
it by a flat mirror of unsilvered glass. The
mirror, with its clock-work and the lens, is
mounted on a pier jush in the line of sight of a
meridian mstrument, and the frame for car-
rying the sensitive plate iserected on ancther
pier inclosed in a separate light-tight building
of its own—the pbhotographic-iouse. The
frame carries a so-called ‘‘reticle plate” of
gless ruled with fine lines into centimétre
squares, and also a plumb-line of fine wire
which hangs between the reticle plate and the
sensitive suriace. Iach picture, therefore, has
upon it the image of the squaves and of the
plumb-line.

It is important to know exactly the distance
irom the lens to the sensitive surface, and a
‘“measuring-rod" of iron pipe is therefore sup-
ported by a trestle-work just above the line of
sight. A long tute projecis from the photo-
graphic-house reaching nearly to the lens.
The exposure is made by sliding & shustter car-
rying & slit, about seven inckes high and an
inch or so wide, across the opening in the side
.0f the house where this tube jomns on; aud the

slide is electrically connected with the chrono-
graph in the observatory, so that an automatic
record is obtained of the moment of each ex-
posure, The pictures of the sun are about 414
inches in diameter, and the diameter of the
image of Venus is just 14 of an ineh. During
the transit the exposures were made when the
sun was clear at the rate ordinarily of ous
aevery minute and a half or two minutes, the
intention being to secure akoust 200 pictures in
the five hours betwecen the two internal con-
tacts, No attempt was made to determine the
moment of contact by photoeraphy, exmneri-
ence having shown in 1874 that the results thus
obtained have no value whatever.

During the operation one person attends to
the direction and adjustment of the heliostas,
so that the image may be properly kept upon
the plate: while in the photographic-house
three persons are craployed—one who places
the pictures in the reticle plate and manipulates
the slide, one who hands up the sensitive piate
from its box and puts it away after exposure,
also keeping the record, and a third whois
busy in developing the plates as fast as pos-
sible, taking perhaps one in every three or
four, and so keeping the party informed as to
the success of their operations and any needed
changes in duraticn of exposure.

If all other conditions are favorable and
proper care taken, the oaly anxious point in
this method of photograpbhy relates to the
Jlatness of the mirror, If itssurface be curved
to any percoptible extent the results will be
fallacious; they may be consistent, but they
will be untrue, and if the mirror changes its
curvature during the oreration they will be
inconsistent as weil as untrae. .

The writer confesses to considerable mis-
givings as to this point, fearing tho effect
of the sun’s rays, alternately clear and cloud-
ed, upon tho mirror.. A little experience the
week before the eclivse was anything but re-
assuring. We had found the lizht of the re-
flected 1mage less powerful than might be
desired, requiring too long an exposure to
suit ue, and we concluded to try the effect of
silvering the surface of the mirror. Afier
silvering the mirror we found that the focus
of the lens was apparently lengthened over liwo
Jeet. This could ke accounted for only in two
ways—one was to suppose that the film of
silver deposited was about 1-3000 of an inch
thicker at the centre than at the edges of the
mirror, thus giving it a convex form; the oth-
er, and far more prohable, suppositica was
that since the film of silver now prevented the
passage of the sun’s rays into the body of
the glass its front surface above became
warimed by contact with the flm, and tbus
the mirror was buckled into convexity. Of
course, we at once removed the silver, but there
remains a fear that even with an unsilvered
mmirror there may be notable changes of form
under the influence of a changing radiation—
changes perhaps sulicient to vitiate the results,
Time only will show when the work comes to
be reduced.

Exceptat Washington the photographicoper-
ations seem to have heen unexpectedly success-
ful, as the numbers given in the summary suf-
ficiently show.

A% Princeton & considerable number of the
185 were spoiled by clouds, perhaps 20 or 50,
and a great many more ars inferior to what
they would be if the sky had been really clear,
At Washington only about 53 were made. As
Cedar Keys and San Antonio clondsalso inter-
fered to some extfont, but as one placa 130 and
at the other 200 pictures were made. At Fort
Selden and at the Lick Gbservatory the day
was perfect, and the photography went on
without & hitch.

At a few other places photographs oi more
or less value were made by other methods. At
New-Haven about 150 pictures were taken with
an &-inch telescope, giving an image about 1
inch in diameter. Ar. Wilson, who operated
the instrument, devised a very ingenious way,
which has not yeb been described, of getting a
horizontal reforence line on the plate by means
of alevel surface of mercury photographed
upon it abt the same moment with the sun’s
image, This would seem todispose of oneof the
old difficulties of this method of photography,
though it does not yet aprear how the cther (of
scalo value) will be dealt with, At Pough-
keepsie O photographs were obtained by
some method not exylained, and at Prov-
idence 25, At St Auvgustine the French
party took over 200. Probably in both
these cases the pictures were made in the
samo way as at New-Haven, though with-
out the horizontal reference line, 'I'he French
may, however, have employed the sams appa-
ratus they used in 1874, which closely resembles
the American, but on a smaller scale, the focal
length of the lens being only about 14 feet, In
1874 they also used the oid daguerreotpye pro-
cess,on metal plates, instead of the collodion film
on glass. The Americens in 1874 used ths wet
process; tais year thay employed dry plates,
prepared a day or two Lefore the transit by
an omulsion process, preferring them to the or-
dinary dry plates of the market, because of the
danger of injury to the latier in passing
through tropical climates, as well as for otuer
reasons,

MICROMETRIC OBSERVATIONS.

TWhen Venus is upon the sun’s disk we have
an admirable opportunity of determining her
diameter, because ait that time she is nearesy
us; and moreover then, and then only, shows
us her true form; at all other times she pre-
sents a phase like the moon. For this reason
all the observers who were provided with suit-

-able apparatus took great pains to mezsureher

“place to its opposite maximur.

diameter as carefully and in as many ditferent
ways as possible—by observing the passage
across wires or lines ruled on glass, by filn mi-
crometers, double image micrometers, and he-
liometers—all available instruments were
pressed into the service, Observations of this
kind seem to have been made at 15 or 16 siations
on this continent,and perhaps at nearly as many
more foreign stations. The results are not yat
reduced, but the indications correspond with
the conclusion which was drawn from the con-
tacts—viz,, that the planet’s diameter is really
considerably smaller than hitherio assumed.
THE ATMOSPHERE CF VENTUS,

‘We havealready mentioned the beautiful halo
of hght which surrounded and defined the disk
of the planet between ths first and second con-
tacts. In connection with this should be no-
ticed the remarkable observation of Prof.
Langley, who, when the planet was about half
entered upon the sun’s disk, saw in this bhaloa
bright point or patch of mere brilliant light
extending along some 20> or 30° of the planet’s
circuinference, and apparently spreading in-
ward over its disk. According to his observa-
tion it was not on ife line joining the centres
of Venus and the sun, but at least 20° south
of that line. Ifiv had been on that line there
would have been notking very surprising in it,
because it is precisely that point of the planet’s
atmosphere most remote from the sun’s disk
which ought, by its refraction, to send us the
most light from the sun’s surface. Ina clear
sky, at the moment of’ cxternal contact, the at-
mosphers ab the point just about to touch the
sun would send us no light at all, and the halo
surrcunding the pianet should increass in
width snd brightaness both ways from this
1t i3 perhaps
not impossible that some local cloudiness on
Venus shifted the point of maximum bright-
ness enongh to account for the observed asyms-
metry; or the phenomenon may be due toa
very different cause. Several observers have
already, at onetimeand another (see ** Webb’s

¢ Chambers’s Descriptive Astronomy,” and
other similar works) reported sfrange lizhts
seen on the dark nortion of the disk of Venus

i when she was crescent formed. Now, remember-
ing what auroral and selectric phenomena we

are familiar with in our own atmosphere, it is
not unlikely that on Venus siwilar phenomena
should be presented on even a more extended
scale, since she isnearer to the sun than we, and
has, therefore, presumably an intenser mateor-
olozy as well as a denser air.

During the {#ansit Prof. Harrington, at Ann

" Arbor, carefully examined the planet’s disk

and became fully satisfied that he could make
out spots and markings on it. So far as we
know, however, no one else has reported the

| stme,

PHOTOMETRIC OBSERVATIONS

At Cambridge a series of photometric com-
parisons was made between the disk of Venus
and the sky just outside the sun's limh, The
result was to show that Venus was distinetly

T darlcer than this part of the sky—as might

' have been (and was) anticipated, since, at the

edge of the sun the illumination of our own
atmosphere is reinforced by the ght from the
chromosphere and corona. One or two ob-
servers, ab the time when Venus was half on
the sun, received, much to their surprise, the
contrary impression—that the disk ot Venus
inside her atmospherie halo was brighter than
the background outside, Possibly this singular
effect may have been simply subjeciive, or per-
haps due to the {uct that the whole circum-
ference of the planet’s disk was necessarily
illuminated by a powerful twilight. To the
writer, with the full aperture of the Princeton
telescope, the disk of the planet seemed always,
when the air was cleer, intensely black, and
darker than the background at the sun’s limb,
It was, nerhaps, a little shaded at the edge, but
otierwise he could defect no marking or dif-
ference of illumination of any kind,
RPECTROSCOTIC ORSERVATIONS.
So-far as known to the writer, spectroscopic
observations were made in this country enly
ab Cambridge, South Hadley, Princeton, and
Allegheny. For the most part the results were
purely and surprisingly negative, no conspic-
uous evidence of selective absorption being
shown by that portion of the planet’s upper
atmosphere which alone could transmit to us
any light, We were a little more fortunate
ab Princeton, however, in finding distinet in-
dications of water vapor, thus confirming cer-
tain old observations of Huggins, At the Hal-
sted observatory a diffraction spectroscope was
usad first with a grating of 17,000 lines to the
inch, and afterward with another one having
about 5,700. The slit was placed nearly tan.
gent to the planet’s limb, at the point furthest
Jrom the sun’s centre, since there the sunlight
would have to traverse the greatest depth of
the planetary atmosphere, With neither the
highest or lowest disporsion could I detect the
slightest effect upon ¢he great *‘B” group—
much to my surprise l own—nor in the “ A”
group either. Bub in the hizgh dispersion spec-
trum the atmospheric water lines between and
near the two Ds were distinctly and obvioualy,
though not conspicuouzly, strengthened, Ihad
intended to try a prismatic spectroscope of

" low dispersion in the hopes of detecting in the

spectrum diffuse bands which would be most
easily seen with such an instrument, but when
I finished with the diffraction spectroscope the
clouds had bacome so thick that there seemed
to be very little chance of success. I there-
fore toolk oif the spectroscops and put on the
micrometer, which was not much aifected by
tke clouds so long as the planet’s disk was visi-
ble at all, At the School of Science Observa-
tory, 3r. McNeill, with a prismatic spectro-
scope, (by Grubl,) attached to the 9ly-inch
ecuatorial, obtained results entirely accordant
with my own. In addition he thought he
detected a distinet effect of the planeat’s atmos-
phere upon theline at 6,302 of Angstrom’s
scale, and he suspected one or two other lines.
Cn Angstrom's map this line, No. 6,392, is
ascribed to {rom, which cannot very well be
supposed to exist as vapor in the planet’s air;
but it is quite possible thet the line i3 really
composits, and that one of its components is
due to some other substance than iron. The
sithject will, of course, be investiaated.

FTOREIGN OBSERVATIONE,

1t is vet too early to know much about the
success of the foreign observations. I have,
however, added in the summary a statement
of such reports as have coma to hand. In Eu-
rope the weatlior was mostly bad, and nothing
was got either at Greenwich or Paris, At the
German Astrophysical Observatory, at Pots-
dam, the success was beiter, and we learn that
numerous photograpis were made, as well as
spectroscopic observations. The most impor-
tant stations, however, for combination with
our own, are thosa in the southern hemisphere,
We have already by telegraph most gratify-
ing announcements of success from the Cape
of Good Hope, from New-Zealand, Tasmania,
and Australia, and especially from the parties
at Santiego, Chili.

The most important parties yet to bo heard
from are those in the neighborhood of the
Straits of Magellan, There are German,
French, Erazilian, and American observers in
that region, and the news from them will be
awaited with great anxiety. Whatever it may
ke, however, encugh is elready secure to make
it certain that we have observations sufiicient
in number and character to test the full value
of the transit as a means of determining the
solar parallax.

How long it will be before the observations
(especially the photographs and heliometer
measures) are fully reduced and publisked, it
ig impossible to say. It must be years at least.
After this is done, it wiil be extremely desir-
able that some high authority, perhaps an in-
ternational commission, should collect and dis-
cuss all the various observations both of this
transit and that of 1874, and, from the enor-
mous mass of material thus obtained, deduce
the best final result which it can furnish, a
result which cannot fail to he of the highest
value in settling the dimensions of our universe,

C. A. Yourg,

Prixcerox, N. J., Dec. 18, i

.~ SUMMARY OF STATIONS AT WHICH THE TRANSIT

WAS MORE OR LIESS SUCCESSFULLY OB-
SERVED, SO FAR AS HEARD FROM,

The figures 1, 2, 3,.4 denote that the correspond-
ing coutacts were obsoerved; 7? denotes that photo-
araphs wore made on the same plan as thoss of the
Government partics; /¥, photographs en somse dif-
ferent plan; %, noliometer measures; A*¥, measures
for the same object as heliometer measures, but
made with a different instrument more or less com-
pletely equivalent; s, spectroscopic observations;
2. bhotometric observations; m, micrometer meas-
ures of the olanet's dinmeter:

1. Ottawa, Canada—1,2, 3, 4.

2. Kingston, Canada—~, 3, 4.

8. Cambridge, Mass.—1, 2,8, 4, & p, m; sevoral
obgervers,

4, Providence, R, 1.—2, P*, (23.)

6. Amherst, Mays—3, 4.

6. South Hadley, Xags.—8, 4, a.

%. Hartford, Conn.—2, 8, 4, 4, m; German party.

8, New-Haven, Conn.—1. 2, 8, 4, F¥, (150,) &, m;
geveral obsorvers.

9. Helderberg Mountain, N. Y.—1, 2,

10, West Point, N. Y.—1, 2, 3, 4.

11. Poughkeensie, N, Y.—35, 4. P¥, (9.)

12, Brooklyn, N. Y.—1, 2,3,

18. Columbia Colleze, New-York City—2, 3, 4.

14. Western Union Building, New-York City—1,
g8 4

15. University City of New-York, New-York City
-1, 2,84,

18. Elizabeth, N, J.—2, 8, 4.

17. Princeton, N. J.—1, 2, 8, 4, P, (188) &, m. sev-
eral obsorvers,
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. Easton, Penn.~—1, 2, 3, 4.
. Allegheny, Penn.~1, 2, (%) &, m,
. Pittsburg, Penn.—2. 3.
. Wilmington, Del.—1, 2.
. Baltimore, Md.—2, 3, 4; several observers.

4. Anpapolis, 31d.—2, 3, 4.

25. Naval Observatory, Washington, D. C.—{, 2,
8, 4, P, (53,) m; several observers.

20. Coast Survey, Washington, D. C.—2, 3, 4; sev-
eral observers.

27, Signal Service, Washington, D. C.—1, 2, 3, 4.

23, Charlotteaville, Va.—2, 3, 4,

20.—Alken, 8. C.—38, 4, 1, m; German party.

30. St. Auzustine, Fla.—~1, &, 8, 4, 4%, F*, (200,) m,;
French party.

31, Cedar Keys, Flu.—2,
ernmient Party.

32, Chicago, 1ll.—1, 2: several observers.

33, Mudison, Wis.—1, 2.

34, Northfisid, Minn,—3, m.

35. Iowa City, Towa—1, 2.

36. Ann Arbor, Mich.—4, m.

87, San Autonio, Texas—3. 4, P, (204,) m; Gov-
ernment party.

38, San Antonio, Texas—3, 4, h*, m; Belgian party,

20. Fort Selden, New-Dlexico—1, 2, 8, 4, F, (216,)
m, Government party.

40. Lick Observatory, California—2, 4, P, (147,) m.

FOREIGN.

Potsdam, Prassia—1, 2, F*, s, m.

Jamaica—1, 2, 3, 4.

Puebla, dMexico—1, 2, &, 4, &*; Fronch party.

Chapultenee, Mexico—XNo contacts; I-*, (13.)

Cape Town, South Africa—1, 2. P; (% American
Govercment: party,

Durban, Scuth Africa—1, 2.

Tasmania—3, 4, Py () American Government
party.

Melbourne, Auetralia—3, 4, I'¥, (23.)

New-Zealand—3, 4, Py (236) American Govern-
ment party.

Santiago, Chili~Combpletely suceessful; 7y ()
American Government party.

Sarctiago, Chili~Completely successful; ¥, my
Belgian party.

3,4, F, (180,) m. Govy-



